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Abstract— The main aim of this project is to control the 

speed of an induction motor by applying varying voltages to 

the motor by using thyristors so that its speed can be 

controlled. We use a new idea to get varying voltages i.e. 

RF (Radio Frequency) technology. Yes! It is right, in this 

project we controlling speed of induction motor with a 

simple RF remote. When first button of the remote is 

pressed then we get particular speed after this if next button 

is pressed we get varied speed of the motor. The project uses 

zero crossing point of the waveform which is detected by a 

comparator whose output is then fed to the microcontroller. 

The microcontroller provides required delayed triggering 

control to a thyristors device which is SCR. Finally the 

power is applied to the loaded Induction Motor. This project 

uses a microcontroller from Arduino which is interfaced to 

thyristor control unit for increasing or decreasing the AC 

power delivering to the motor. The varying power shall 

result in variation in the speed of the motor. The project can 

be further enhanced by using such a separate units to control 

three phase induction motor. 
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I. INTRODUCTION 

A. Overview 

AC motor speed Controlling is required in industries as well 

as in domestic use. In industries the required motion control 

is achieved by controlling speed of big and heavy AC 

motors. They use variable frequency drives (VFD) for speed 

control and also by varying supplied current the speed of 

motor can be achieved. So in this project I am using this 

same principle to vary the speed of any single phase AC 

motor by varying phase angle of applied AC waveform. The 

phase angle is varied using SCR, TRIAC, IGBT and 

MOSFET and they are triggered by digital signal means 

using microcontroller. The speed variation is displayed on 

LED bar graph display. And the most interesting thing is the 

speed variation and motor ON/OFF control is done through 

RF remote control that has range of more than 100 meter. 

B. Motivation 

Currently, the design and analysis of complex power 

electronic systems such as motor drives are usually done 

using modern simulation software and used in Electrical 

Engineering which can provide accurate predictions of the 

systems behaviour in reality. Some of the software tools 

used for designing modern power electronics drives and its 

systems include MATLAB, LABVIEW. Consequently, 

computer modelling of such systems at a desired level of 

accuracy becomes an essential part of the design process. A 

satisfying system model usually serves as a prototype for 

system behaviour simulations, as well as for signal analysis 

and control design. 

A common approach to the modelling of power 

electronic systems is to develop several independent system 

models, on different complexity levels, which serve for the 

analysis of some particular stages of the design. The typical 

levels are: switching (detailed), average, and small signal 

(linear) levels. A small-signal model serves for the control 

design from the stability analysis perspective. A large-signal 

average model usually includes ideal component models for 

the large-signal control design and system behaviour 

simulations over long time periods. Several techniques are 

applied in order to narrow down the trade-off gap between 

result accuracy and simulation speed. Furthermore, many of 

the performance specifications, such as speed, torque, 

current, flux, etc., had taken a long time to stabilize and 

reach the set point. Also, many of the control schemes were 

sensitive to parametric variations and were not robust. These 

drawbacks could be rectified by the use of some advanced 

control schemes such as the PWM, SVPWM, hybrid control 

strategies (like fuzzy, neural, genetic algorithms, neuro-

fuzzy, etc.). 

This has motivated us to consider the problem of 

designing sophisticated controlling for the speed control of 

induction motors using thyristors and perform that operation 

using a RF remote and improve the dynamic stability and 

robustness of that motor. When we study and analyse it we 

observes that this method can reduces most of power loss 

during speed controlling using conventional methods such 

as supply voltage control, frequency control, v/f control, etc. 

C. Objectives of Project 

It was great idea that implementing we are for induction 

motor. We know that in today’s rapidly changing world 

there is more preferences for automation in every sector 

either it is industrial or domestic. We are trying to present 

such automatic and remote based speed control of induction 

motor through this project which is huge requirement in 

industry because of its less power loss and exact controlling 

of speed. Following are the some objectives of this project 

which we will try to achieve. 

 Faster speed controlling of motor. 

 Saving the energy as well as energy cost. 

 Reduce the power loss taking place when 

controlling speed of motor 

 Increase the efficiency of motor. 

 Smooth speed controlling increases stability of 

motor. 

II. LITERATURE SURVEY 

The research work carried out by various researchers in the 

field of modelling, control and implementation of speed 

control of IMs using various control strategies is presented 

in this chapter. Various researchers have worked on the 

speed control of IMs using various control techniques. Some 

of the techniques are the PWM method, the PI method, the 

sliding mode control method, etc. These are discussed one 

after the other in succession along with their advantages and 

disadvantages. The classical or conventional type of control 

is used in most of the electrical motor drives. It requires 

mathematical model to control the system. When there are 
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system parametric variations, the behaviour of the system is 

unsatisfactory and it deviates from the desired performance.   

The dynamic behaviour of a closed-loop, variable-speed 

induction motor drive that uses 3 SCRs (∆-connected) was 

investigated by Ahmed and Farag in. The use of a linear, 

state-variable feedback controller and the choice of the 

controller parameters with the purpose of optimizing a 

performance criterion related to the dynamic operations of 

the drive were used in their method. The transient responses 

for load and reference speed perturbations were obtained 

analytically using the theory of state variables. The choice 

of the coefficients of the linear combination to minimize the 

given functional was also suggested by them. The new 

minimum-time, minimum-loss speed control algorithms are 

developed for IM to obtain better performance, efficiency, 

under FOC with practical constraints on voltage and current. 

There is the conceptual view of an SPWM of the voltage 

applied to the IM’s stator. By using the SVPWM concept, 

the duty cycle of the input was changed. This method was 

considered as one of the excellent methods for torque 

control and it was completely different from the other 

methods. Usually, classical control used in motors drives 

has certain drawbacks. There are a number of difficulties 

involved in the design and implementation of conventional 

controllers for induction machines. Few of them are as 

follows 

1) The conventional control uses an accurate mathematical 

model, which is very difficult to obtain. Of course, it 

can be obtained using system identification techniques. 

2) The performance of classical control system drop off 

for nonlinear systems (drives).   

3) The variations of some of the parameters of the IM are 

caused due to the sudden disturbance in load variations, 

due to thermal or temperature changes or due to motor 

saturation effects.   

4) In the case of classical control (PI) using linearity 

concepts, high performance is achieved only for unique 

operating points.   

5) Classical control cannot produce good results when 

improper coefficients are chosen during the simulation.  

6) The drawbacks in this conventional method are the 

output responses of torque, flux is noisy due to the 

noise effects and improper estimation of speed. 

III. PROPOSED WORK 

The project is designed in such a way that there are switches 

will be interfaced to the controller to control the speed of the 

motor. These switches are dedicated to increase and 

decrease the speed of the motor and to stop the motor. And 

the RF transmitter is also interfaced to the controller through 

an RF encoder to encode the data received by the controller. 

Hence the encoded data will be transmitted by the 

transmitter over the wireless medium and will be received 

by the RF receiver which will be interfaced to the controller 

through an RF decoder, on the receiver side. The RF 

decoder is used to decode the received data into a 4 bit 

digital data which will be fed to the controller. And an 

induction motor will also be interfaced to the controller 

through a SCR. It reduces the energy flow to the motor and 

works very well for alternating currents. Now, it is the job of 

the controller to read the data received from the decoder and 

to perform the predefined task of controlling i.e. increasing 

or decreasing the speed of the induction motor or stop the 

motor. Here the speed of the motor will be controlled by 

using Firing angle control technique. The average voltage 

supplied to the load should be varied to obtain different 

speeds, which can be achieved by setting an appropriate 

duty firing angle. 

Controlling speed of AC motor is required in 

industries as well as in domestic use. In industries the 

required motion control is achieved by controlling speed of 

big and heavy AC motors. They use variable frequency 

drives (VFD) for speed control. In some other applications 

like fan, blowers, heaters, etc. another method for speed 

control is used that is phase angle control. By varying phase 

angle, the current supplied to motor can be varied. And by 

varying supplied current the speed of motor can be varied. 

In domestic application the phase angle control method is 

used. The best example is fan regulator. In domestic fan 

regulator DIAC and TRIAC are used to vary phase angle of 

fan motor. This is very easiest method to vary AC motor 

speed. Also the same principle can be applied to any heating 

element like heater. By changing the phase angle of AC 

waveform applied to heater the supplied current can be 

changed. And this will vary its temperature. 

So in this project I am using this same principle to 

vary the speed of any 1 phase AC motor by varying phase 

angle of applied AC waveform. The phase angle is varied 

using DIAC and TRIAC only but DIAC and TRIAC are 

triggered by digital means using Arduino microcontroller 

and the most interesting thing is the speed variation and 

motor ON / OFF control is done through RF remote control. 

The proposed system in order to make such work 

of the project is given in below block diagram with its brief 

description. 

 
Fig. 1: Block Diagram of Project” 

A. Power Supply 

Power supply is the first and the most important part of our 

project. For our project we require +5V regulated power 

supply and single phase 230V power supply. Following 

basic building blocks are required to generate regulated 

power supply. 

 

 
Fig. 2: Power Supply Design” 
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B. RF Transmitter and Receiver 

This circuit utilizes the RF module (Tx/Rx) for making a 

wireless remote, which could be used to drive an output 

from a distant place. RF module, as the name suggests, uses 

radio frequency to send signals. These signals are 

transmitted at a particular frequency and a baud rate. A 

receiver can receive these signals only if it is confided for 

that frequency. A four channel encoder/decoder pair has also 

been used in this system. The input signals, at the 

transmitter side, are taken through four switches while the 

outputs are monitored on a set of four LEDs corresponding 

to each input switch. The circuit can be used for designing 

Remote Appliance Control system. The outputs from the 

receiver can drive corresponding relays connected to any 

household appliance. 

 
Fig. 3: RF Transmitter and Receiver Module” 

Radio frequency remote consists of transmitter at 

the transmitter end and a receiver at the receiver end 

connected, which is connected to a remote circuit that is to 

be controlled. A control signal is transferred from 

transmitter end in the form of electromagnetic waves or 

radio waves such that to control the device remotely, which 

is connected to the receiver end. This control signal is 

transmitted using electromagnetic waves or radio waves of 

radio frequency. Thus, the control signal received at the 

receiver end can be used to control any object such as 

electric vehicle, special purpose Electric car, communication 

purpose device, and so on. The RF modules used here are 

STT-434 MHz Transmitter along with an RF encoder 

HT12E. 

This radio frequency (RF) transmission system 

employs Amplitude Shift Keying (ASK) with 

transmitter/receiver (Tx/Rx) pair operating at 434 MHz. The 

transmitter module takes serial input and transmits these 

signals through RF. The transmitted signals are received by 

the receiver module placed away from the source of 

transmission. The system allows one way communication 

between two nodes, namely, transmission and reception. 

The RF module has been used in conjunction with a set of 

four channel encoder/decoder ICs. Here HT12E & HT12D 

have been used as encoder and decoder respectively. The 

encoder converts the parallel inputs (from the remote 

switches) into serial set of signals. These signals are serially 

transferred through RF to the reception point. The decoder is 

used after the RF receiver to decode the serial format and 

retrieve the original signals as outputs. 

C. Controller 

The controller used in our project is Arduino 

microcontroller which has more features than 8051 family. 

It is the advancement done in that family. The programming 

using this controller is very easy. ATmega328 is used in 

project which is a low-power CMOS 8-bit microcontroller 

based on the AVR enhanced RISC architecture. By 

executing powerful instructions in a single clock cycle, the 

ATmega32 achieves throughputs approaching 1 MIPS per 

MHz allowing the system designed to optimize power 

consumption versus processing speed. 

Following are the features of controller: 

 High-performance, Low-power AVR® 8-bit 

Microcontroller 

 Advanced RISC Architecture 

 32 x 8 General Purpose Working Registers 

 Fully Static Operation 

 Non-volatile Program and Data Memories 

 32K Bytes of In-System Self-Programmable Flash 

 In-System Programming by On-chip Boot Program 

 True Read-While-Write Operation 

 1024 Bytes EEPROM 

 2K Byte Internal SRAM 

 Programming Lock for Software Security 

 Two 8-bit and One 16-bit Timer/Counters 

 32 Programmable I/O Lines 

 Operating Voltages is 4.5 - 5.5V 

 
Fig. 4: pin diagram of aurdino328 controller” 

D. Induction Motor 

The single-phase induction machine is the most frequently 

used motor for refrigerators, washing machines, clocks, 

drills, compressors, pumps, and so forth. The single-phase 

motor stator has a laminated iron core with two windings 

arranged perpendicularly. One is the main and the other is 

the auxiliary winding or starting winding. 
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IV. CONCEPT OF SPEED CONTROLLING 

 
Fig. 5: Output of SCR for Motor” 

The speed of motor changes as there is the change in firing 

angle of SCR this all is shown in below Fig. 6. The output of 

SCR is applied to the induction motor. When the delay of 

firing pulse is increased the output of SCR is decreased and 

vice versa, it was the main concept of project for increase or 

decrease of speed of motor. 
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